Regulation of ATP-binding cassette transporter A1 transcription by thyroid hormone receptor.
Transcriptional regulation of the ATP-binding cassette transporter (ABCA1) gene is complex. It involves multiple transcription start sites and the binding of several different transcription factors to the ABCA1 promoter region. Cholesterol- and oxysterol-mediated up-regulation of ABCA1 transcription includes the binding of the liver X receptor and retinoid X receptor (LXR/RXR) heterodimer to the DR-4 element of the ABCA1 promoter. In this study we show that another nuclear hormone receptor, thyroid hormone receptor (TR), can suppress ABCA1 transcription. Electrophoretic mobility shift assays using both purified proteins and isolated nuclear extracts from primary human fibroblasts and 293T cells demonstrate that the TR/RXR heterodimer is able to bind to the DR-4 element of the ABCA1 promoter. This binding is also demonstrated in vivo by chromatin immunoprecipitation studies. Luciferase assays from 293T cells transfected with TRbeta or LXRalpha expression plasmids show that TR, together with its ligand T3, suppresses ABCA1 transcriptional activity, even in the presence of LXR-activating oxysterols. Finally, competition between TR/RXR and LXR/RXR heterodimers to suppress or activate ABCA1 transcription is shown to be dynamic and dependent on the amount of nuclear receptor present in the cells. These data identify a novel regulatory mechanism for ABCA1 and suggest new strategies to modify its expression.